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(54) ABSOLUTE POSITION DETECTION DEVICE AND ABSOLUTE POSITION DETECTION 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an absolute 
position detection device and an absolute position 
detection method capable of reducing a cost by using a 
member to be used for another purpose also for 
absolute position detection, and detecting the accurate 
absolute position of a steering wheel just after power 
supply. 

SOLUTION: This absolute position detection device is 
constituted from a second resolver 24 in a torque 
sensor for detecting a steering torque generated by 
rotation of a steering wheel, a motor resolver 41 for 
detecting a motor rotation angle of an electric motor 
driven corresponding to the rotation of the steering 
wheel, and an ECU 43 for operating and processing 
detection signals Rt, Rm outputted from each resolver 
24, 41. In the ECU 43, the deviation (Rm-Rt) between 
the detection signals Rt, Rm from each resolver 24, 41 is 
divided by a standard deviation per rotation of the 
steering wheel, to thereby detect the absolute position 
of the steering wheel 18. 
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fc^-f 7W£t££n7c:S£cDA> H;KOfiBT*-S>. 
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U ±f2L£:X^7U >^-fe>-tf- (3fflCD7* h-f >? 
57?) *^©tb*«^©5*. S*f*M£fi1fcffifl!<Dffif2 
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xt7hl 6cD{±j^7$4l 6 b^lEltefttZJSUTU -TW 
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ffid^Rt, Rm<7)JSg3Tt, TmlWlMH fft 
■fni \hft(D&!&kU2>. 08 (a) , (b) fc 

*5^T, NEMtt. ^Kff^R t , Rm^lE^l/^;^ 
flttttt, A> 1 8<BlHllEft*3St\ 

[0 0 4 4] -^r, a> k;h 8 7 h i 

6coaj^|ft 1 6 b) #lEteT*MK*tt35yi75/* 
7 h 2 7 co^KIEBitt, S = 5 0mmiLT^. ^CO 

sB7y>7>K tr- *>mm<Dit x v s t ^ 

77^yV7h27S^-^->t7h28 
K*5ttS#—;Mai;jB2 7 a, 3 6 a CO 1 [eJSs^O'J — 
KLH, L = 6. WmmtLTW. d<£>*£jfL 
£ i>-^^ h 2 7 #5 0mm^S]"r-5P B 1(C, ^E — ^xt7. 
b28te, 8. 1 (=S/L = 50/6. 1 7 ) EMET 

tic&o, :nn a>k;h8 (ezt>->t7 

M6) ffil HHE-r^Wl-. ->^7 h 2 8**, 

8. 1 HHETSCttca-S. ff^T, A> k;h 8 (t: 
-t>yt7hl6) © 1 EtEfcttTS^—^UvOUA 
4 l*60*ttl»^RmO»||Tm2tt, Tm 2 = 3 
2. 4 ( = TmlX8. 1=4X8. 1) mmtUZ. 
[0 0 4 5] ±EOiB*fCJ:0, A>K;H 8**1IhI(E 
•TSPbI^, hA*t>D-2 2 K*5tt-53I2 UvOl>/12 4 



Rmc^^SBTt, Tm2PfltCtt, 0. 41i (Tm2- 
Tt=3 2. 4-32) <DHE*t£i;£ 0 

[0 0 4 6] ^cOcfc^^, *2U!/;W2 4*50*ffl 
I^Rtt, ^E-^ >y;UA4 1 *>£<0&!±i« ^RmO 
«SHttS&oT*3 9, f^raCfi, 0 8 (c) KSfJ: 

£^3«H4*t*4. fit, A>H;H8 (tf-^">f> 
t7M6) ^^Mi^WMXl/I^OOfili 

1. A> l S^Stffilt^S^rW-HO^lSlXttR^ 
[0 0 4 7] flT, 1/7M2 4, 4 1*^ttHlfl 

Ct^AS, BP 5, 0 8 (c) IZ^-f&vlZ. mrlB^ 
ftff^R t <h&ttMf^RmOD{IM (Rm-Rt) te, fir 
T^*9@3f k 1 SrRfct^T, A>H;H8©[iIfift^ + J 

^ (Rm-Rt) tt, 1ff±^0®^fk 2 £|&^T, A> 
KJH 8<D®m&<D-JjiiQ'K<Dm)miZftr}T. 

[0 0 4 8] ft*3, fflJiE«T*<0ttSrk 1 fctt, «W« 
^Rm(Dai*fiS^U1^7;i/X^r«;i/F S^£> 0 'VftBstt 

7;^^r-;i/FS^6 o^*»&^{b£-f £@efi£B$ 

TOPfl€:^5. fir±#9ffi3rk 2 ttt, *U«* 

Rm<Offi*<S^ 0 75^ttJ*7^A^r-;UF S^ft«tt« 

0 8 (c) fd&^T, hemi*. film 
ff-^Rt, RmcD{iM (Rm-Rt) <DM&<DI"<)1$: 

mmt* a>h;h 8<o[p]itfc;ft£^-ro ^rc, 0 

8 (c) tCtS^T, flf±««0XtttlfT#0BHf^*»-6 
<ii (Rm-Rt) R*0)«3i[±, l^?ItT 

[0049] iaj«kffl«^Rt. Rm(D&jjy)i 

JUFS $FS = 2 5 6(i:U:«^ /\ 

Tm2(oi=o. 4mm) zmmmnRt, Rmoam 

AR s \Z^&tZ>t.. ARs = 2 5 6 X 0. 4=10 

2. 4d:SS^o fit, CWfiiARsH /N > F 
;.H 8©|ft»ttBt«MHlcafc-3T, MtttSlliS 

[0 0 5 0] fifoT, A> KJI/ 1 8**1 ECrSMJC* 
»5»2 1/7M2 4(75^tt}fI^R t t^-^U^;l//N* 
4 lc7)^tiiff^Rm<7)S2P{l^AR s (10 2. 4) 
t, Sl/7^2 4, 4 1^ei±l*$n^ttHf§R 
t, Rm^Ii (Rm-Rt) i:^it^-rn(i, A>K 



(7) 
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A > K;H 8 <7>f6*HaB (9 *«»t6ElTO**a [0 0 5 1 ] 

0 (° ) = ( (Rm-Rt) X360) /ARs 

= ( (Rm-Rt) X360) /1 0 2. 4 ••• (1) 



R t I > 1 0 2 
[0 0 5 3] C(Dfz£> 



4 (0. 4 X 2 5 6) (hftoTU 



(Rm-R t ) > 1 0 2 . 4 CO 



fc*3, Rt, RmH ^Hifi^R t , Rm<Dttiti7)i,X 

tr-ji fs£fs = 256£ isfzm^<Dmm& m s 

(a) , MS (b) H*5^TjBEtt^^rfii) 

[ 0 0 5 2] C **Jfi»»Ttt, A>K;H8 

©lB»E«[Htt± 3 6 0° tSnt^Stft, (III (Rm 
-Rt) (AjgHteu -102. 4 (=-0. 4X2 5 
6) < (Rm-Rt) <102. 4 (=0. 4X25 

6) tznz. i^u itmir&Ttflommk im± 

#D«Bfk2K:*5HTtt 1 fctHfi^Rmtteajfi^R t 
t*»tt*iaiEffi«TA«ttiefbt-r*fcfl&, I Rm- 

£ (° ) = ( (Rm-R t - F S) X360) /ARs 

= ( (Rm-Rt- 2 5 6) X 3 6 0) / 1 0 2/ 4 •■•(2) 
Sit, (Rm-R t ) <- 1 0 2. 4<Dm& (11fTrt<0 ^;UX^r— ;UF S ( 2 5 6 ) U *&*H£H (9 

tt^fki) a, mm (Rm-Rt) *u-7^fifrs ^-r^fc^tc EJiT^stSaS (3) ^taisns, 

J&fcbfs^R t , RmCD{§^ (Rm-R t ) [0055] 

(9 (° ) - ( (Rm-Rt+FS) X360) /ARs 

= ( (Rm-Rt+2 5 6) X 3 6 0) / 1 0 2. 4 ••• (3) 



(«f±^0ttBfk2) it. Mm (Rm-Rt) ftU 
-7tt«i:-r*fca6lc, tttti«*IR t, RmOOfSM (R 
m-Rt) ^<^tli*7M^-^FS (2 5 6) £31 

*fi»ffi«0*»«r*fc«>fc, uT<nm»j?: (2) 

[0 0 5 4] 



^fC, ECU 4 3 fCTfTfrft5A> F;H 8 <0|ft*tffiB 

[0 0 5 6] :^7n-ft-h(l Sb*W&»&*k: 

ctOSt^o ^f, S 1 1 K43tr>T, «IH«^R t , 
Rm<DflI3SO*ft*tflN Rm-Rt I**, Hfl (10 2. 
4) «tO/hSt^g^*«ST*. MIBHfii (10 2. 
4) ^tbff^Rt, RmCOli (Rm-Rt) ^ffif 
T*«01Iflfk 1 Xtttif±a*DWJrk 2 ©BtrttH****! 

tt, A>K;H 8 0HHg(EHtt, ± 3 6 0 ° 
liifS^R t , RmWfii (Rm-R t ) <7)|£ffltt- 1 0 
2. 4<Rm-R t <+ 1 0 2. 4 itflfEHJ 
ffitt. 10 2. 4 tiS3£SnT^So 

[0 0 5 7] -fit, ECU43**, Sfcttifl^Rt, R 
mc7)<BSl6D*e*fftl Rm-Rt |^H13«fc Ot)/J^^i 
«KLfc»^tt (S 1 l*«Yes) , S12-x^ff"T 

fit, flMBfttUW^R t , Rm^fii (Rm-R 
t ) rt<tif Trt* 0 ®^ k 1 ft flf±*« 0 ffiflr k 2 <7)<IT 

fc^fc*, mitESp:^: (i) ki^t. /\>h;h8© 

*e*Kfi:B0**«ltBSn-5 (S 1 2) o 

[0 0 5 8] ^ttiff^Rt, RmC0fflH(7)ttS*Ha 

I Rm-Rt IA<Hfl[«kOt)**Vit«»fLfcj|i^tt 

(S 1 l*«NO) , ffiT*«01ffBfk 1 Rtftif±#0ffifiJr 
k2t*5ilTS 1 3(CiiO 0 fit, »iti«-^R 
c, RmC0(S-M (Rm-Rt) *<jEa*A***#ilJ£ U A 
>F;H ScojSiT&co^^^^^T^o mFfB(HM (Rm- 
R t) *<IETft^fc«'&tt (S 1 3^'Ye s) , ffif±*« 

oi»fk 2 t«»f$ti, meatira (2) c^t, a 



>H;H 8<0|^ffiB0jMftUi**l* (S 1 4) o fc 

M!2?^g:^: (2) ^ffl^eft4iStt/\>K;n 8 
3W+fitttB^6KWf«-HO*lRl (-#1*1) KWKSjUT 

[0 0 5 9] — mJffiM^ (Rm-Rt) **ftT»t? 
fc«^tt (S 1 3WO) , WTtfOMJf k 1 £*fl»r£ 
ft. mzmW3Z (3) t:j;oT, A>F;H8©«9tt 

mofimmzftz (sis) . a*, mekjfa (3) 

[0 0 6 0] ECU4 3te, S2U7;bA'2 

4fttPE-^U\/;UA4 lA^6«Wi«^R t . Rm#A 
;>J «Ha«»iC (1) - (3) KcfcO, ^jxfe 

B^e><7)/N> i 8<7)*ft*Mfcfia*^aiPi*gfc&-6o 

[0 0 6 1] S2Uy^\'2 4M ; e-^L/^ 

A4 l**S<08kffi«#R t , RmOfif (Rm-Rt) 
\t. M^tbfl^-R t , RmO#ftT*65fe», ^Cfg^fc 
"T^o Xf7'J >2/-fe>1*£/HHT, A>HJI/ 

1 8a)|ft*#ffi«t*aJT*fi£*tJia:0, y->3 

t. a>k;h 8oife»ffiB0*«*«»c*asn«. 

[0 0 6 2] fit, ±ELfci5S3Si£T, A>K;b 
1 8O|ft»ffi«&«:«Wi-r*Clt»ZJ:0, ^0D7yX 

[0.0 6 3] (l) ±E*jS»BTtt, a>H;h 8 co 



(8) 



#B*§2 0 0 3 - 7 5 1 0 



t>^2 2 CDgl 2 U-V^A*2 4t, A> 1 8 (D®& 
aJt~-5£:ae>ro : t-^UVMl'/\*4 liSl/l/JW\'2 4, 4 

1 A^tB^n-s^ttMi^t r t , Rm&mmmm-rzE 

ECU4 3TIJ, S1/7JW2 4, 4 1*>f.Hi*Sn5 
ftfflllfRt, Rmr»1«Ii (Rm-Rt) A>K 
;H 8<Dl®&%frO<D&mffi&AR S (10 2. 4) 
T#i-5Ci:(C«fc0, A>I«JH 8©|gMfilfl^[iiL. 

£J*tHT3fc«>©fB2 H/;l/A'2 4 t'E— ^EHEAttt 

tB-rsfcsexo^E-^u'/juAM 1 £*g*M£B#>fctj&m=g 

[0 0 6 4] (2) iiB^JS^SSTte. SH2 WJfrM 
4A^(b<^mmm^R t <h< ^E— ^ UVMI/A4 1 ^f,©^ 
aHa^RmCDP4iC> MtLTtl:MT5if XH 
£fiJfflLT, A> F;H 8<©*g*f&B0 £<&£iSLT^ 
•5. Z\<Dfz®. 7r7U >^-fe>1f*ffl^T. iSfetftiB 

[0 0 6 5] (3) ±!B3!iS^!»Ttt. h;U^-fe>1t2 

2 05MS2 U 1 /;i//N*2 4 i^E-^ W/;i//\*4 1 Wi!#£fiJ 
ffllt, *g#ftfi&tiJi£B£«>$L£. PJAtf* 
U-VOUA'4 lffl*MfflLT, A>K;H 8©*g*HiB 
^ffi^ff 5 ui^imt. l&ttiff^Rm/fttTtiE 
CU4 3tt □-^fc-5 ; E-5'-> J f 7 h 2 8 TW&ttHf ^ 

frLfrmffi-t:£teb\ zcotzsb. A>K;H8©*6*Hi 
B0 £#5£-r£.I£teBI£T"&-S. £/t, h)l7±>V 
2 2 (75^2 UVMI/A'2 4 7^'E.<D&iiJ{f^R t <£><£.£ffl 
T. A> k;h 8<0[5]eft^ai«^Iffi-eS.S^, EC 
U4 3fi. ^\L&m<n&7£.. Stf-f&ffilf^R t <D$LM<D 
OJ7)^iZ:eB*^H#eco : b<73T*-5^ii. 

ZWfztf). I2t-^U , 7M4 l<75^£<£fflLT 
fcA>H;H 8 W«6«(4B^fcB«SSlT^-5.. 
[0 0 6 6] CtllC^LT. h;Pi7ir>-y-2 2 ©Sg 2 V 
VJUA'2 4 it-^UV^AM 1 OHS$ffl^T, A> 
h*;H 8»^<ig^ai^fT-3 7i**^^SiH*3^T 
(i. WiSicA>K;n 8ro*e^{4B^£tJ^*Tes„ 

[0 0 6 7] (4) ±ieHSE^^T'«. *&*f{4B0£& 
ttiT-£>/t#>lcffl^-5 2 2A^co^fcti<f^R 

t*. t^>yt7 h 1 6<£>ti}2;tt 1 6 b<£»[§]3fc£j£ 
&ffiT-i>J»?2 U\/;i,A'2 4^bf#fc. A^ttll 
6 affirm 1 U'/;i,/N*2 3 £fflt^£:±§-&£#;L& t. A 
*7*bl6ate, #ttgB*tT"&-5 I — x 3 /A'-2 0$^ 
l/T. 7-vi7->^7 h 2 7 mt&'&ZtlT^&fz®. m 



ftfi&ffi£ff;b&ttntf {tot, tfn^->-> 
V7 h 1 6COtti73«Sl 6 bti. #1tS15«^^-rci:^< 
t-^xt7h2 8ilit2)tJ{), ffl 2 UVMPA* 2 4 
Srfflt^/tdiSCJ;^ SI UVVUA'2 3$fflMS^i 
itt^LTiE«t(-*g^B^t±J?:fT^ JL 
[0 0 6 8] ±ieHJg^ffitiJWTWJ:5(:^Mb 

• ±f2^^^Ttt, A>h'JH8©i^fti}i, <p±L 

[0 0 6 9] • ±mmmmmx'',t, a>h;hs«. ± 

1. OimS (±3 6 0° ) OTIEHWTlHlK-ri.fcWiL 
ftffi, ±2'. OSKif^f, it^lLTt)<tl>. d 
SI ltfflWcKt (10 2. 4) *>A>K;P 
1 8 <V®$B;&miZtt&-2l±T^Zn2>. 

[0070] • ±$5mmwm\z^T, mtiy^x'r- 

*-Wi;i2 7a©'J-HL, ^diff^Rt, Rmi: 
dST £J18!T t , Tmlli ifELfefitE^-r^Ct 

[007 1] x\z, ±timMBmRmnMfr<btEMT"% 
-r-g.,, 

(1) tt*«4lrfB*W«e*f&B^tB^ftt*3^T, ltd 

IBS i st/s 2^tmt ^ta, x^t u >y#-f-;uRtf 

[0 0 7 2] 

[^a^^am] «-kPi$LAc=k5K. If^JSlW^Bj^ 

fiB^^tiiT'^S. 

[0 0 7 3] «*J12<7D%BJ(-J;n(i. »*JSlOTfgBJ 
W^^tCSDAT, UV^yN'^'iiii^^n^m 1 S^2 
£lfctMf 0Xf7U >y^'f-;K75ife»{iB^tiJ$ 

[0 0 7 4] ffjfcJg3OTfgHJ? ( cj;ntf. IS*312(7D%B^ 
c75^miC»PX.T. 12 U>/JP/^^tii^^tl^S lfetii 

[0 0 7 5] «*«4CD^BJ(c«ktl«. ff*JSli|WI^ 

[mi] *mMMmiz&n zmm^?- >j >ym 



(9) 
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»£5S-ttEiB»K0. 

[02] nwi/vy— Xr7'j >vmw\z&rt2> h;u^-t 

>-9- * ft A g|5<4 * ST SffiVrS 0. 

[03] mi i-'/^^^fn-r^mmm. 

[0 4] HI uy^/N*^^T(HlSS0= 

[05] mm^'7-^f-7'j >>?mm.\z&»z>nm : z- 

[0 6] ie»ffii«iii8Bo«a»iis*ityD ? 
0. 

[0 7] ffi^ftittbM*St7 0-ft-h. 

[0 8] (a) lih^?t>t©S2 1/ , /JWtt^©ft 

mm^cDi&MZTik-rm, (b) tt^-^uvoi'/t^s© 

^I±i«^c75«^<&7n-r0. (c) IJl2U l /;Wtt^(0 



0. 

Rt"«f mimmmn) . Rm-ftuiM (ft 

2*W«*) . Rm-Rt-iBl (ftl&tfft2&tBff 
^CDfil^) . iRs-SflU, 16-t!zt>yt7 
h (ft 1 %.Zf&2\mfemttfftmi:tii2><t:5lzmi&2tl 
tzmffi) . 1 6 a-A73tt (ft 1 HlEM) . 1 6 b-U 
^3tt (ft20tett) . 1 8— Xf7U >{f^ — Jh 2 
0-h-vaWN*-, 2 4 -ft 2 UvOUA (ft 1 CD^m 
4 1 -^-^ U-'/JP/N* (ft2 CD^m^S) , 4 3 

-ecu mm^m) . 3 9-«ftt-^ (t-io . 



[0 1 ] 
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11 
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[B8] 




-360' A^KJt+ittl-^ 6 



7D> N^-^CD^ 
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2F063 AA35 AA36 BA08 CAOO DD03 

EA03 GA22 KA03 KA05 

2F077 AA30 CC02 CC07 CC08 FF34 

NN16 PP26 TT81 VV02 
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EA10 
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